Introduction
Many wounded earthquake survivors have limb injuries; resource constraints may compromise their optimal care. The decision to amputate is always difficult while the feasibility of limb preservation in the emergency response phase is uncertain. Functional disabilities due to limb injuries may jeopardize the return to work of injured individuals, who are likely to struggle economically and become a burden on their families and communities 1 . Finally, lower limb (LL) reconstruction has been shown more acceptable psychologically to patients with severe trauma compared with amputation even though the physical outcome for both management pathways was similar 2 . After the 12 th January 2010 Haiti earthquake, about 1,200-1,500
amputations were performed for limb injuries 3 . Protracted rehabilitation of amputees as well as of patients undergoing limb reconstruction is unanimously considered crucial 4 , 5 , 6 , 7 .
Reports on victim management and outcome after mass catastrophe 8 
Data handling and statistical analysis
In many cases, especially in amputees, the history reflected the patients' description because no substantial patient record was available. Whenever possible, any information gathered from a patient chart, which was available for all the patients recruited via the Clinique Lambert (most LPs), was checked with the patient's history. Radiographs at the time of the first surgical procedure were usually missing. Limb injuries were classified simply, indicating the presence of a fracture, closed or compound and/or presence of severe soft tissue damage with skin barrier impairment (SSTD). No severity scoring system could be applied retrospectively to the initial injuries. The main outcome criterion was an analysis of patients' satisfaction with their functional status. Other outcome criteria were: satisfaction with the overall care, residual pain, need for additional care, resumption of previous physical activities, patient preference regarding their procedure, and employment status.
Descriptive analysis of quantitative and qualitative variables was performed for the overall population and according to the status A or LP, at 1-year and/or at 2-year, depending on the variable. Figure 2 ).
Reliability, convergent and discriminating validities were measured and checked before applying the SF36 domains in the model. The SF 36 scores go from 0% to 100% (optimal)
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Baseline characteristics of the population
Patient sources are given in Figure 1 and Table 1 . Overall 305 patients were included in the study, 282 in the functional and socio-economic analysis at 1-year, 235 at 2-year; 212 patients attended both 1 and 2-year visits of life (SF 36) 2122 and socio-economic data were collected through pre-established case report forms (CRF) in
French. Demographics, history of the injury, surgical treatment, duration of hospitalization and physiotherapy, infection, pain (any pain and pain intensity through a visual analogue scale -VAS -), 
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French. Demographics, history of the injury, surgical treatment, duration of hospitalization and physiotherapy, infection, pain (any pain and pain intensity through a visual analogue scale -VAS -), and 70 patients (24%) were lost to follow-up between 2011 and 2012. The majority of patients with LP (96%)
were enrolled from the Clinique Lambert database. Overall, patients had procedures in 65 different surgical centres. The baseline characteristics of patients attending the 1-year visit and the 2-year visit were similar.
and 70 patients (24%) were lost to follow-up between 2011 and 2012. The majority of patients with LP (96%)
were enrolled from the Clinique Lambert database. Overall, patients had procedures in 65 different surgical centres. The baseline characteristics of patients attending the 1-year visit and the 2-year visit were similar. The main characteristics of the overall population, A and LP subgroups are given in Table 2 . Amputees and patients with LP differed according to age, mode of extrication, location and type of principal limb injury, and number of injuries. In general, amputees were younger, and a higher proportion of amputees were below 15-yr.
They also had predominantly lower limb (LL) injuries, and more severe injuries as evidenced by the greater frequency of compound fractures or severe associated soft-tissue damages (and traumatic amputation).
Patients with LP had more closed fractures and more additional injuries. Word of mouth 9 (4) 1 (1) 10 ( The main characteristics of the overall population, A and LP subgroups are given in Table 2 . Amputees and patients with LP differed according to age, mode of extrication, location and type of principal limb injury, and number of injuries. In general, amputees were younger, and a higher proportion of amputees were below 15-yr.
Patients with LP had more closed fractures and more additional injuries. Lost of follow-up at 2-yr 47 (24) 23 (22) 70 (23) Included at 2-yr 11 (5) 12 (11) 23 (7) Patients source: n (%)
Clinique Lambert 15 (8) 102 (96) 117 ( The main characteristics of the overall population, A and LP subgroups are given in Table 2 . Amputees and patients with LP differed according to age, mode of extrication, location and type of principal limb injury, and number of injuries. In general, amputees were younger, and a higher proportion of amputees were below 15-yr.
Patients with LP had more closed fractures and more additional injuries. (16) 5 (11) 21 (14) Upper Limb Injury (ULI), n (%) 40 (20) 39 (37) 79 (26) Forearm 11 (5) 18 (17) 29 (9 (16) 5 (11) 21 (14) Upper Limb Injury (ULI), n (%) 40 (20) 39 (37) 79 (26) Forearm 11 (5) 18 (17) 29 (9 (16) 5 (11) 21 (14) Upper Limb Injury (ULI), n (%) 40 (20) 39 (37) 79 (26) Forearm 11 (5) 18 (17) 29 (9 (10) 7 (7) 27 (9) Other 5 (2·5) 15 (14) 20 ( Table 3 . The delay to the first surgical procedure was shorter in amputees and only 3% of amputees had their first surgery performed beyond one month compared to 38% of patients with LP. Twenty nine percent of LP (29% ; 31/106) had limb injuries such as compound fractures or SSTD, which might have lead in this context to amputation. Conversely 15% of amputees (29 out of 199) had a previous attempt to preserve the limb. The rate of stump revision was 30% (61/199). Infections were commonest among amputees but chronic osteomyelitis was only observed as a complication of osteosynthesis. Hospital length of stay (cumulative) was significantly longer in amputees. Eighty nine percent (89%) of patients had access to physiotherapy, which lasted more than 3 months in 57% of them. (10) 7 (7) 27 (9) Other 5 (2·5) 15 (14) 20 ( Table 3 . The delay to the first surgical procedure was shorter in amputees and only 3% of amputees had their first surgery performed beyond one month compared to 38% of patients with LP. Twenty nine percent of LP (29% ; 31/106) had limb injuries such as compound fractures or SSTD, which might have lead in this context to amputation. Conversely 15% of amputees (29 out of 199) had a previous attempt to preserve the limb. The rate of stump revision was 30% (61/199). Infections were commonest among amputees but chronic osteomyelitis was only observed as a complication of osteosynthesis. Hospital length of stay (cumulative) was significantly longer in amputees. Eighty nine percent (89%) of patients had access to physiotherapy, which lasted more than 3 months in 57% of them. (10) 7 (7) 27 (9) Other 5 (2·5) 15 (14) 20 ( Table 3 . The delay to the first surgical procedure was shorter in amputees and only 3% of amputees had their first surgery performed beyond one month compared to 38% of patients with LP. Twenty nine percent of LP (29% ; 31/106) had limb injuries such as compound fractures or SSTD, which might have lead in this context to amputation. Conversely 15% of amputees (29 out of 199) had a previous attempt to preserve the limb. The rate of stump revision was 30% (61/199). Infections were commonest among amputees but chronic osteomyelitis was only observed as a complication of osteosynthesis. Hospital length of stay (cumulative) was significantly longer in amputees. Eighty nine percent (89%) of patients had access to physiotherapy, which lasted more than 3 months in 57% of them. 
Functional status and outcome
Whole SuTra 2 population. Overall, 66% of patients were satisfied or very satisfied with the functional results at 1-year. The rate of satisfaction decreased between 1 and 2 years, in particular among amputees: at 2-year, it was 51% in the overall population (Table 4) . Persistent pain was recorded in 62 % and 80 % of patients at 1-and 2-year respectively. Pain was significantly more frequent in patients with LP than in amputees at one year but not at 2-year. Mean pain intensity was greater at 2 years in patients with LP [Maximum pain intensity -VAS-, mean (sd): overall: 5·4 (2·2); A: 4·3 (2·1); LP: 6·0 (2·3); intergroup p<0·01]. About half the patients, but significantly more amputees, considered they were "cured" both at 1-and 2-year. Conversely, all the patients treated with a reconstructive approach would choose this management again, while 79% of amputees would prefer reconstructive treatment if amputation were not medically unavoidable. The majority of patients (85·5%) declared they were satisfied with the care they received. Two years after the earthquake, 30% of patients were working, significantly more LP than A; 23·5% were still living in a tent and 46% declared to have some difficulties to access to food; 25·5% would require additional surgical management, mainly stump revision or osteosynthesis material removal. 
Whole SuTra 2 population. Overall, 66% of patients were satisfied or very satisfied with the functional results at 1-year. The rate of satisfaction decreased between 1 and 2 years, in particular among amputees: at 2-year, it was 51% in the overall population (Table 4) . Persistent pain was recorded in 62 % and 80 % of patients at 1-and 2-year respectively. Pain was significantly more frequent in patients with LP than in amputees at one year but not at 2-year. Mean pain intensity was greater at 2 years in patients with LP [Maximum pain intensity -VAS-, mean (sd): overall: 5·4 (2·2); A: 4·3 (2·1); LP: 6·0 (2·3); intergroup p<0·01]. About half the patients, but significantly more amputees, considered they were "cured" both at 1-and 2-year. Conversely, all the patients treated with a reconstructive approach would choose this management again, while 79% of amputees would prefer reconstructive treatment if amputation were not medically unavoidable. The majority of patients (85·5%) declared they were satisfied with the care they received. Two years after the earthquake, 30% of patients were working, significantly more LP than A; 23·5% were still living in a tent and 46% declared to have some difficulties to access to food; 25·5% would require additional surgical management, mainly stump revision or osteosynthesis material removal. Amputees and prosthesis. At 1-and 2-year, 92 % and 96% of the LL amputees, 11% and 28% of the upper-limb (UL) amputees respectively had a prosthesis, which was used a mean of 9 hours and 11 hours a-day respectively. The first prosthesis was delivered within a mean of 136 days. The proportion of amputees satisfied with their prosthesis at 1-and 2-year was 66% and 75%, respectively. Disabling phantom limb pain was infrequent (18 out of 141: 13%).
Subpopulation of amputees and patients with limb preservation, matched for the main baseline characteristics. 
Quality of life
The variations in SF36 scores between 2011 and 2012 are shown in Figure 2 , with a reference to a group of Swedish subjects with anterior cruciate ligament reconstruction between 1 and 2 years shows a worsening of the perceived functional status while in parallel, the socioeconomic status improved moderately. However at 2 years,only 30% of those victims with a job prior to the earthquake are working, 46% find access to food more or less problematic, and 23·5% are still living in a tent, a situation In Haiti known to be associated with negative outcomes for income, employment, and food access 16 .
As expected 10 , 26 patients treated with conservative surgery were more frequently operated on than amputees. However, amputation was far from a straightforward procedure. The rate of stump revision was 30%, a figure in the range of those observed by others 4 after the Haiti earthquake, far exceeding the 5.4% rate reported in the best, first world conditions 27 . Furthermore, compared with patients with LP, amputees had a greater length of hospital stay. As observed in conventional medical settings 2 , amputation yields worse psychological outcomes, according to the SF36 scoring system, when compared to limb reconstruction.
Compared to transtibial 28 and transfemoral 29 amputees retrospectively analyzed more than 28 years after the initial injury during the Vietnam War, quality of life impairments at 2-years in amputees after the Haiti earthquake were similarly with regards to the "role physical" (RP), but worse for the "role emotional" (RE)
dimensions, indicating notable impairments due to physical limitations and their psychological consequences.
However, contrary to Vietnam War amputees, the perceived health status of SuTra amputees (physical functioning -PF-) was similar to controls. Although at 1 year amputees had better perceived functional outcomes than LP, and more amputees than patients with LP considered they were "cured" at 2 years, fewer amputees were at work at 2 years. between 1 and 2 years shows a worsening of the perceived functional status while in parallel, the socioeconomic status improved moderately. However at 2 years,only 30% of those victims with a job prior to the earthquake are working, 46% find access to food more or less problematic, and 23·5% are still living in a tent, a situation In Haiti known to be associated with negative outcomes for income, employment, and food access 16 .
However, contrary to Vietnam War amputees, the perceived health status of SuTra amputees (physical functioning -PF-) was similar to controls. Although at 1 year amputees had better perceived functional outcomes than LP, and more amputees than patients with LP considered they were "cured" at 2 years, fewer amputees were at work at 2 years. situation In Haiti known to be associated with negative outcomes for income, employment, and food access 16 .
However, contrary to Vietnam War amputees, the perceived health status of SuTra amputees (physical functioning -PF-) was similar to controls. Although at 1 year amputees had better perceived functional outcomes than LP, and more amputees than patients with LP considered they were "cured" at 2 years, fewer amputees were at work at 2 years. The limitations of the study must be acknowledged. First, the lack of medical records and the heterogeneity of both the wounds and their initial treatment hampered analysis of outcomes in relation with the initial injuries and their management. This is a common drawback in reports on Haiti earthquake 4 . Second, the mode of recruitment explains the higher proportions of amputees (65% of the patients), and of amputees younger than 15 years, compared to patients with LP, observed in the study. Finally, the 24% dropout rate between 2011 and 2012 should be seen in perspective, with poor living conditions and low socio-economic status for most patients.
In the LEAP cohort conducted in a wealthy country, and followed for 7 years 26 , 30 , the dropout rate at 2 years reached almost 20%. The wide distribution of mobile phones in Haiti, the word of mouth recruitment, and the reimbursement of the transport costs for attending the visits may have enhanced both the recruitment and the relatively high retention in the study in spite of the surrounding environment.
After a major earthquake, both the organization of emergency medical rescue to ensure optimal initial care 9 , and the long-term management of limb-injured victims are crucial for a favourable outcome. Despite inherent limitations, this study gives valuable information on the outcome of patients with severe limb injury after a mass catastrophe that can help prepare for future emergencies. First, notwithstanding a favourable outcome for amputees at one year, perceived functional status deteriorates with time, more rapidly than in patients with reconstructive management. Second, patients prefer limb preservation whenever possible. Third a sizeable proportion of amputees might have benefited from limb conserving treatment; in agreement with others 9 , 10 , wherever possible resources should be directed at limb salvage because of these potential long term benefits.
Finally long term care and rehabilitation are mandatory for improving the outcome whatever the initial surgery performed, amputation or limb reconstruction, because the initial surgical procedure may have been suboptimal, and the socio-economic context in developing countries is challenging. In mass disasters, postponing definitive surgery until adequate human and technical resources are available, or a transfer to tertiary referral centre is possible, may sometimes be the wisest decision 18 , 31 .Particular attention should be paid to clinical records, which should be handed to the patient 4 . Guidelines for the overall management of limb injuries in mass casualties, as those established by Knowlton and colleagues 31 for amputation, should be promoted. There is a professional and ethical obligation on those who provide humanitarian relief to achieve the best immediate outcomes possible in the circumstances, and also to recognize the long-term care, which will be needed to optimize outcomes for their patients.
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All and / or a lack of material resources, as well as the severity of the injuries may explain this early peak in amputation. Retrospective interviews among orthopedic surgeons who volunteered in Haiti within 30 days of the earthquake 19 , suggested that inappropriate care may had occurred after the disaster. A considerable number of patients may have received primary amputation for complex injuries of limbs, which may have been salvageable 3 . Indeed, the lowest rate of amputation has been reported in teams with a combination of orthopedic and plastic surgeons 4 , 10 . In the present series, a sizable number (29%) of victims undergoing conservative surgery had injuries which might have lead to amputation. In poor economies with minimal infrastructure and limited access to quality prostheses, the human and economic burden of limb loss can only be worse than in wealthy countries 10 .
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